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MODR, XC~120
Subject :
b4

PURPUSE

SUNMARY OF FLIGHT TESTS ~ X(0=120 PACKPLANE

This report is intended to present a summsry of flight
test data published earller fa flight reporte FT107-1
thru mo7-16. This wiil provide a single reference,
as requested by Alr Hiteriel Command personnel.

All flight test data obtained by the contractsr is
sunmarised dy this report, The main program of testing
was described in the flight test zpecificatlon for the
sirplane. See Befesrence 1. Additional tests, which are
rerorted here, resulted from (1) re-testing after impor-
tant aircraft modifications, (2) obtaining informaticn
requested by the contractor's Engineering Department,

or (3) exploring certain new problems, such as aero-
dynamic roughness and torsional flexibility.

Notel In all cases of samell diference between figures
reported in the referenced flight reports, and this
summary, the flgures given here will superseds:the flight
reportw, many of which were m de without the benefit of
an alrspesd callbdbratlon.
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FAIRCHILD EMGINE AND AiRPLANE CORP., FAIRCHILD AIRCRAFT DIV.,
HAGERSTOWM, MD, (ENGINEERING REPORT NO. FTE 130)

SUMMARY OF FLIGHT TESTS = XC=120 PACKPLANE

JeAe CLOPPER 12 FEB '51 23pPP.

AIRPLANES, TRANSPORT = PERFORMANCE
AIRPLANES = STABILITY

C=120 = FLIGHT TESTS

¢=-120

AERODYNAMICS (2)
PERFORMANCE (2)
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CORCLUSIONS

A -~ Testing Program

1. Ths contrector has conducted all the tasts
required by the flight test epecification
for Phase I evaluation of this airplane.

2. As & result of the tsats descrided in thie
report, the aircraft 1s considered safe and
alrwvorthy for later phases of evaluation by
Alr Materiel Command.

B « Alrcraft Modifications

1. During the course of the testing, the following
ipportant modifications of the aircraft were
adopted:

a.

Y.

Ce.

d.

slimination of auxiliary nacelle doors
(small spring-loaded doors at inboard
forward corners of main nacelle doors)
in order to reduce shaking of the main
doors.

redesign of the auxiliary gear uplocks
and emergsncy lock releass aystem to
eliminate unintentional unlocking in
flight

installation of dorsal fins to improve
directional stadbility

installation of alleron hinge gap covers

to reduce alleron forces; thie modification
had previously been adopted on the C~119
al#planes, and was added to thls circraft
as & slmple and readily avallable "extra®.

insta)llation of "bob weights® totalling
60 1bs. in the elevator control systenm,
to lmprove longltudinal stability.

Fh-Boo-23
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B =« Alrcraft Modifications (Cont'd.)

4

&

h,

elémination of the steering aysterm
as unnecessary for normal ground
operation

instellation of RN360-20W engines,
with water injection system operative,

to improve single spngine performance

reductlog of rudder travel from 16°
left, 21° right, to 9° 1eft, 15°
right, to eliminate the possidbllity
of rudder force reversals in extreme
sldeslip conditions

C « BRecommondations

b,

1. BFo furthsr isprovements¢ should be considered
on the present contract for thls experimental
article.

2. In any production development of this config-
uration, the following izmprovements should be
considered:

lacding gear drag should Ve reduced by
the greatest amount possidle, or . - *
increased power should de provided for
onp~sngine~out performance

the rear fairing of the crew nacelle
and pack should be revised to reduce
turbulence and aerodynamic roughness

an increase in torsional rigldity of
the carrier is desirable, although
pilote would probadbly become accustomed
to the flexibllity of the aircraft in
any rolling manenver, and during
extension of the landing gear

DATE.. Feh.. 12, 1951
Subject i FLIGHT TEST BNOINREERING' REPORT #1130 . REVISED...eooooeoeoeesoeoeee
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Il CONCLUB IOKS:

C < Recommendations (Cont’a.)

. 4. mpOVing the main gear aft to reduce
the possibility of over-balancing
the ship om its tall durlng reverss
pltch backing (if steering is incor-
porated). Thls would also reduce the
tail-dragging possidbllity on take—off

In addition to the above, improvements in
static stability arocund all three axis should
be considered, The inherent control aystem
friction should bde rPpdwsed further, if this
is feasidie. A redustion in friction would
provide an.appreciable increase in stick-free
_stabllity, if nothing elee were done,

111 FACTUAL DATA

A - 8tability and Control

The order in vhich the charmcteristics are llsted
below is the same order as shown in the flight test
speciflcation upon vhich the program was based,

1. Rlevator effectiveness

a. ¥With mek attached = BRef. 1071

Elevator effectiveness is unusually

£o0d at take-off and landing, and is
satisfactory for stails ip any configuration,
wvith a 20% m.sa.c. loading, (goar down) at

& gross weight of 60,000 1lbs,

b. Vith pack removed ~ Ref, FT1O7~3, -5

Blevator effectiveness 1s very good

in all conditicns. Por example, 117 of
4% available elevator throw was required
for a powver—off, flepe down landing at
pinimum spesd., It Ls easily possible to
drag the tail on take-off.

nepurt No. 7T #130 FAIRCHILD AIRCRAFT DIVIKION PAGRS| PAGE 4
[ oomg, 2C~120 | ruwrasnp o1 cupcazn By ArTeovED WY

pate . Teb. 12, 1951
REVISED .o

FA-BOD-273



& e

- el

REFUKT NO. IJTB OF PATRCEXLD ENGING & AIRPLAN® TORPORATION
| Moowy, 1012 i ramrasEp BY E‘". ArTROVED BY

y TAIRCHILD AIRCRAFT DIVISION PAGF2] PACE 5

111 FACTUAL DATA

DATE,..IQh...,lZ....lSSl...‘...‘.‘.A :

Subject s TLIGHT TES? EMOINEERIND KEPQRT. . #130 REVISED oo eeeuere e

Control (Cont'd.)

A~ Stability snd

2. Xlevator control forces

b.

¥ith pack attached = Ref, FT107-1

Elevator control forces were conslidered
norsal and satisfactory in all conditions
befores and after ths installation of the
60 1b:, "bodb welght-". In tests befors
the welghts were installed, the stick
force gradient in diving turne was
measured at 41 1bs,/g vith a 22.0% n.a.c.
loading at 58,800 1bs. This wvas within
the allowable limit of reference 3,
which is 41.8 1bs.fg. The 60 1V,

bob weights have increased the forces
but not to an undesiredle degree.

Witk ack removed ~ Ref, FT107-5, =1l

Stlck forces are higher with pack removed
than for corresponding conditions with
the pack attached, but are not considered
objectiomable, with the 60 1bs. bod weights
installed. Maneuvering stick forces, also
not objectionable to the test pllots,
exceed the U1,8 1b/g limit of Reference 3.
A test gradient of 43 1b./g was measured
at a 30.4% m.a.c. loading of 54,300 1lbe,
gross veight (check Sor minimum gradient)
in the configuration. It is poted that
future specifiocation 1815-B allows a
maxizum gradient of 60 lbe./g, and that
modsrately high forces are anticipated by
the model specification of the alrplane.

The bad wiliht creates an extra inertia
offect during rapid motion of the elevator
control which is not desiredle, dut not
detrimental to proper control,

Fa-BO0 .23
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111 FACTUAL DATA

Stabllity and Control (Comt'a,)

R : ISION : ‘
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Dynemic longitudinal etability, clean
configuration

a. With pack sattached - BRef. FMO7-1

Iynamic stadbility is satiefactory in

the clean configuration with high power
at calidbrated airspeeds up to 224 mph V,,
the higheat airspaed testsd for this
characteristic.

b. V¥Vith pack removed = BRef. FF107=5

Oscillations of the airplane damp completely

in 1/2 cycle: after disturbance in pitch,

at calidbrated airspeeds up to 220 mph, the
highest airspeed tested for this characteristic.

Both of the above tests were conducted
with the landing at approximately 30% m.a.c.

Static longitudiml stadility

a. Vith pack attached = Ref, FT107-1, ~10, =11

The static longitudinal etabllity was

found to be negative with the airplane in
its original configuration. This was improved
by adding 60 1lbs. elevator control dalance
welght, 2nd was retested in thes clean
configuration, with both 100% and 60%

of normal rated power. Stability remains
neutral at the 30% m.a.c., with elther amcunt
of power, although exact determination of
neutral stadillty is greatly hisderéd dy
excessive control system friction.

It is noted that the mcdel specification
provides for stadility when using spproximately

of norpal rated power (reference 2).
Hovever, the final results were considered
acceptarle for an experimantal aircraft.
Jurther improvement will be necessary 1if
producticn is considered.

FA-!OO-'&E
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111 TACTUAL DATA

4 - 8tability and Control

g

4, Static longltudinal stabllity (cont'd.)
£ Do  With pack removed - Ref. FT107-1Y4
%* Static longitudinal stability, with the
- 60 1b. elevator control balance weight
) installed, wes neutral, within the limits

of measuremsnt, in the ocritical *P®
configuration with the normsl desigan
&ross weight loadi ng, of %5 08k 1de,,
C.8. 8t 30% m.a.c., using normal rated
power. It was cansidered acceptadle for
an experimental article.

T
S

5. Changes of longitudinal trim

Longitudinal changss of trim were found
to de satisfactory for compliance with
the specification, during operation of
wing flaps, landing gear, cowl flaps,
and application of take-off power In a
lapding ccndition. Pilot forces to
maintain required airspeeds varied from
18 to 37.5 Ide., with 50 1bs. allowabdle.

TR RV (T e e

g b. VY¥ith phck removed -~ Ref. FTI07-5

-y

& The comments in a, above, apply. MNeasured

o forces ranged from 13 tc 28 1bs., to

1 3 maintaln constant airspeeds during changes

= of configuration,

"
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A - Btability and Control
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Subject— ELIGET TRST. BNGINERRING RRPORT #13Q......-.. | REVISED..

6.

1.

M’ ic directional stadility

b.

Static Directional stabllity

¥ith pack attached = Ref. FTIOT-1

Dynemic directional etablility 1a satisfactory
in the high power clean configuration at
airspeede up to 224 mph V., the highest
airspeed tested.

¥ith peck pegowed: - Ref, FT107-5

Dyoamic directional stabllity is satisfactory,
in the clean configuration, with

high power, although airplane cecillations
can bde set up which will require three
cycles to damp, with rudder fixed. This
occurs only if the rudder pedals are
rocked until a natural frequency of the
structure of the airplane ils excited.

A single sharp disturbance of the airplane
damps immedlately, in one cycle, at speeds
up to 220.5 wph V,, the highest airspeed
tosted,

a.

Steady sideslip characteristics

(1) vWith pack attached -~ Ref. FT107-1, =10, =11

Tests wore condusted in configurations

SF® and*PiA". The Tormer is more critiecal,
and was deficlent to an unacceptadble
degree before installation of the dorsal
fins. These along wvith rontrlgtion of

rudder throw fpom 169 left;:@al'right; .
$2. 9%.-1e€%, 15 right, improved the
stablility to a degree coneldered
acceptable for the experimental alrcraft,
although rudder force reversals still occur
at alrspeeds bdelow 115 mph Vo in eldeslipe
with full sudlyriapplied vhll. using normal
rated power,

. R A R g 5y el emiadle e <

FTh-800-179
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A -

Btabilily and Qontrol

7. 8tatic dirsctional) stability _

a. Steady sideslip characteristice (cont'd,)

(2) With pack removed ~ Ref, FT107-5, -1k

L ]

Static directicnal etadllity is much
nore pceitive with the pack removed,
and was satisfactory for specification
coxmpliance before the doreal fins wers
fnstalled, or rudder travel decreased.
It remained eatisfactory when these
changes were tested,

Y. Adverse yav in abrupt rolls

(1) ¥ith pack attached = Ref. FF107-1, =10, =11

Addition of the dorsal fine was

necessary o reduce #dverse yav o

values vishin the limits of specification
1815-A, In the critical configuration (PA),
at the critiosl airspeed l.h \A 111 =ph V,,
with 30% m.a.c. loading of 60, o’ 1vs.

gross welght, the maxipum adverse yavw in
abrupt fnll alleron rolls to the righs

vas 13.2 The allowable limit is 20,

(2) ¥ith pack removed - Ref. PTL07=5

This arrangement was sufficlently stadle
before adding the dorsal fins, and ws

not retested following the lnstallatiocs.
Stability of the carrier alone with the
dorsal fins will be greater than indicated
for the pack-attached case immediately
above,

-800-72
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949 FACTUAL DATA

4 - Stadbility and Control

7. B8tatic directimal stability (cont'd.)

P c. BSingle sngine om rudder free
’ stabllity

(1) With pack attached ~ Ref. FT107-10

R e

¥ith the dorsal fins, etability was sufficlent
to permit balancing the airplane directionally
in straight flight at 128.5 =mph V, with the
left engine windmilling 1635 RPN, rl;ht

engine daveloping normal rated power, flave

and gear up, rudder tad neutral, rudder
flsating 0.2° Tight, by sideslipping 6.3
right, banking 9° right. The required
pinipum airspeed is the maximom cruleing
range speed, which has not bdeen determined
by flight teet. However, ths 126.,5 mph
airspeed is probadly belowv maximum range
airspeeds,

e
T

o

TP B T

(2) With pack removed - Ref., FF107-5

Before installatian of the dorsal fine,

the carrier was sufficiently stadble to
pernit balancing the Airplano dlroctlomny
in stralght flight at 126 » under the
conditions of (1) avove, vtth tﬁo rodder
flasting 1.2° right, ob7 sideslipping 10,8 g°
right, and banking 3 right, 1t wms not
cons idered necsssary to re-test it after
the modification, '

T Ry T R T
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1944 FACTUAL DATA

A = Steblility and Control

8. Rudder effectiveness

ey

a., Power failure at take-off

{1) Vith pack attached « Ref. FT107-1, =10, =11

Budder effectivensss wms very good in

the original alrplans, and after modification,
After 11miting the rudder travel to 9° left,
and 15° rignt, and inetalling the dorsal
fins, it was possible to hold stralght
flight et 119 mph V. with 7.5° Mt

rudder after & .hufatod right power failure
inotho take-off configuration, and with

15 of right rudder after a simulated left
pover fallure. The loading in sach case

vas 60,000 1bs., 20% m.a.c. The required
ninimm control spsed for thie test
condition and loading 1s 128 mph.

1
é

(2) ¥ith pack removed ‘- Ref. FT107=5, =1k

Rudder coatrol 1s more than adeguate for
this condition, The modified airplane
vas controllable in straight flight at
108 mph V, under the specified test
conditics, with'a loading of 54,000 1bs,,
ceg. &t 27.3% m.a.c, with 15 or right
rudder aprlled, and 5° of right vank,

The regquired minlmum control speed for
this loading is 117 mph.

b, Control of adverse yaw

(1) With pack attached - Ref, FMO07-11

The airplane as delivered has sufficient
ruddar control power to overcome adverse
yaw, in abrupt full aileron rolls in either
direction, in configurations "G" and YFASY,
In the "G* configuration, at 143 mph ¥,

it is relatively easy to coordinste such
rolls, while in the "FAY configuration,

at 111 mph V. the mexiamum rudder power is
required to do so, '

g RS R TR
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I11 FACTUAL DATA _
A - Stabilitz and Control . i

b. Control of adverse yaw (cont'd.)

(2) ¥ish pack removed - Ref, FTIO7-5 }

Before modification, rudder power to control ,
adverse yav in the abrupt full ailleror roll f
to the right in the power-epproach configuration '
was slightly deffcient, although it was relatively
better than with the pack attached, In view

of the improvement of a worse condition relating
t0 the pack-attached cese descridbed in the above
snd the limited flight program, the carrier alone
vas not tested after modification,

9. Budder pedal forces - Ref, FT107-5

The rudder coutrol forces were observed incldentaliy
in conjunction with somo of the teats descrided adove,
and are not objectiopadle, alghouth in control of
adverse yaw, they may l.pproach the 180 Id. lielt of
the specification.

10. Dynamic leteral stabllity
a, VWith pack attached - BRef. FTIOP-1

Dynespic lateral stability is satisfactory in
the high power clean configuration, at airepeeds
up to 224 mph V,, ths higheet alrspeed tested.

b. V¥ith pack removed -« Bef. FRI07-5

Dynamic lateral etability is satlefactory, in
the clean configuration, vith high power, at
alrspeeds up to 220.5 wph Y,, the highest
alirspesd tested,

= FA-850-13
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A. Btability sand Control (Cont'd.)

11, Static lateral stadility

&,

Y.

¥ith peck attached ~ Ref. FTIO7-1

‘Static lateral stadility is marginel neutrally

in the approach condition. In maximum side-

eslips with flaps and gear down, covl flaps

closed and englines developing 50% normal

rated power, the allerons 4id not retura to
neutral when relezsed. In maximum right

sldeslip the allerons shoved no tendency to
return to noutul ard in left sideslips, returned
only to about 45° from trimmed posttion, A
deviation has been provided (Reference 2) for

this condition.

With pack removed -~ Ref, FPTIOT-5

Statlc lateral stadility is marginsl in the
approach coafiguration at 107 aph Voo vith

the wings remsining in any bdanked pocluon.
dne to alleron system friction., Eudder-oniy
turns can be made at this alrspeed, but
improved alleron returning characteristics

ars desiradle. 4 deviation from specification
Tequirements noted above applied to thie case

also,

12, Aflleron control effectiveness

be

¥ith pack attached

Latersl control is weak and should be improved
on a production article. This ls very noticeadls
in the "L" configuration. It was investigated,
sccording to program, only in normal flying.

¥ith peck rsmoved — Ref. FT107-5

Alleron sffectiveness appeers to be somewhat
better with the pack off, and lateral control
characteristics are basically bdetter.

FA-800-2 3
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Stability and Oontrol (Cont'd.)

13, Alleron control forces

A.

"With pack attached - Ref., FT107-1

Alleron forces are very similar to thosectf
the 0=119B,

¥ith pack removad - Ref. ™Mo7-5

Qualitetively, auoi-on fordel seen reduced
with the pack removed, although this Llmpréession
maYy be crested by apparently greater respensivVeness

o#f the aircraft in this configuration,

14, Stalling characteristics

b,

¥With pack attached - BRef. FT107-1

Stalling characteristics are generally
acceptable. The only undesirable stall is

the PA condition, in which the specifled power
is higher than usual dus to the higher drag

of landing gear on this airplane. In the PA
configwsation, vith approximately normal

rated power required for level flight, flaps
and gear extended, cowl flaps open, the ship
tended to roll with longltudinal inetability.
indicated Byuklight upward pitch in the stall,
necessitating almost full forwerd elevator

for immediate recovery. The improvement in
fongitudinal stability brought about by installation
of the 60 1b., "hob~weight" may have improved
this tendency, but the limitations of the
progrem did not permit repeating all teste,

Detalled danta on stalling speeds, warnirg, and
behavior at the stall is given in the referenced
flight report,

¥With pack r emoved -~ Ref, FTIO7-3, ~5

Btalling characteristics are generally acceptabdle,
with the exception of the tendsncy to settle
tail-low in the powered stalls with flaps down

(eoxfizuretions A snd PA). The PA stall was not

Fa-860-3
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B,

-

IITI  PFACTUAL DATA

8tability and Control

14, Stalling characteristics

b. With pack removed (Cont'd,)

carried belov 73 mph lAS dus to this tendenoy,
vhigh was accompanied by lack of elevator
affectivensss at this airspeed. Tsbulated
stall data is given in FT107<5 report.

Engine Cooling ~ Ref, FT107-2,-12, =13

Power plant cooling is generally satisfactory. The
critical element is cylinder head cooling, and all other
ftems were found satisfactory in the tests, Cylinder head
cooling is inadequats only in normeal rated powver climd
with pack removed, chiefly because of the low airspeeds
which are estimeted as bdest climdbing epeeds - ranging from
131 =ph Y, at sea level to0 116 mph V, at 22,000 ft. sltitude.
A maximm of 8° C. correction above the 24976, 1imit was
reported, for the hottest cylinder head, ¥ith the pack
attached, normal rated power climb cooling wes merginal on
the hotitest oYylinder hsad, correcting 3 C. over the
249°C. limit. fThe airspeed range for this test was from
134 sph Vo at sea level to 127 mph V, at 20,000 ft., which
- is an indication of the minimup airspeed at which hot day
cooling can be expected for the pack-reroved case discussed
above,

Level flight cooling at normal rated power at 2000 ft,
will require a very slight 1ncrean in the ®"closed® gap
of the cowl flaps, to overcome an B°C. overheating with
cowl flaps fully closed. Ib cruising flight at altitude,
as in the ceese of the (5-119_:1.11)1@11«1b felrly large cowl
flap openings will be required for 38 C day cooling,

For example, 5.3 inches of gap was required to limit
corrected head temperatures to the 2312 °C, cruising limit,
using 70% of normal reted power with normal mixture,

at 8750 ft. pressure altitude.

pate. Feb. 12, 1951.. .. °
REVISED. oo eeemesseanseneenns

FA-500-23
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|_moomy, XC-120
Subject i—.
II1  FACTUAL DATA
Ce

Airplans Performance -~ Ref. FT107-2, ~12, -13, =16

The FPhase I program provided for airplane performance

&8 a secondary consideration, and the data must therafore
be considered preliminery in mature. The following values
were determined, usually concurrently with other tests.

1,

2.

I

Normsel Climb Performance - Ref, FT107=2, ~13

Good agreement was found between the service
ceilings estimated in the model specification,

and the flight values. V¥With pack attached,

eorvice celling with tdke—off design groes weight
o’ 64,000 1bs. was 23,300 ft. under standard
conditions; estimated ssrvice celling was 23,900 ft.
With pack removed, and take-coff dedlign gross weight
of 55,000 1bs., service ceiling under standard
conditions wes 28,900 ft. and corresponding estimate
was 27,500 ft.

Level Tlight Performance - Ref. FT107-13, -16

A 10 mph difference in.high epeed at 6000 ft. density
altituds, was found detweon pack-on and pack-off
configurations, at normal rated power. The true
airspeed with pack attached was 250.5 with pack
resoved 260.5 zph. In each case the tests were
conducted with approximately 2000 lbs. 1@e8 Ahan .-
denign gross-welghts -Spesdepiver curves for uirag _
determination are presented in the referenced

flight reporte.

A speed-power point was obtainsd with the left
propeller feathered, right engine developing dry
military power available at 5000 ft. density alt itudse,
With & gross load of 52,900 lbs., & level flight

speed of 198.5 mph (true airspeed) was maintained.

Single Bngine Climb Performance - Ref. FTL07-12

In ten minutes of right engline operation at dry
mllitary power with the pack attached a net galn from
1600 ft. deneity altitude %o 2900 ft. density alt!tude
wes observed, with a take-off gross load of 64,000 1ba.
Corrected steady rates of climb are not presented
because of unstable air conditions. The tabulated
data appears in the referenced flight report.

Fh §00-2 3
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Subject:—

FLIGHT TEST ENOINEERING RIFBAT $130 .

111

FACTUAL DATA

D.

Alrspeed Oalidbration ~ Ref. FT107=3, =11

The ship's original production alrspased system was found
entirely unscceptadle. Excessive airspeed errcrs were
observed of the order of 35 mph high at 200 mpb with

the pack attached, and 10 mph high with pack removed.
Altimeter pulsations alsoc occurred with the pack attached.
This system used a comdbination pitot—static head on a
side mounting below the iriangular side window at

the forward end of the cabin. It was abandoned, in

favor of a boom mounting forward of the wing tip, using
the combination type of head. The latter asystem bas not
been cmlidrated, bdecause it will not de completed until
the bdooms for yaw vane and swivelling test airspeed system
are no longer needed.

The test airspeed system, using a swivelling statie
source and a fixed total head source, both mounted on a
single boom on the right wing tip, has srmll negative
errors, less than 5 mph, and within the limite of
specification AB-I-h,

The airspeed calidration of the test syatem was detercmined
by means of a trailing airspeed domd, with the pack
attached. Since tha system error is assumed to de

parte.. Jeb. 12, 198) .-
ISR B -3 217 1) > + WO

dependent only upon angle of attack, the same callbration

is applied to the pack-off conflguration,

Fh-BoU-23
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Structural Demonstration ~ Ref. FT107-15 ‘

A preliminary structural demonetration was conducted as
required by specification 1803-11., The load factors

and airspecds vere recorded by a type A-1 flight analysger,
and the dsmonstration was witnessed by Mr. Henry Jarrett,
of the Structures Oroup, Afir Materiel Command,

The following loads were demonstrated:

Type of Maneuver Maximum Load Alrspeed at Max.
Pactor Load ¥actor
High S8peed Pull-Up 2.69 g 240 mph
Rolling Pull-Up be85 ¢ 159 sph
. Low Sm» ed PulleUp 2.46 ¢ 165 mph

The adove structural demonstxation represents in all
cases over 80% of the design load factor of the alrcraft
and is in excess of the original values set ur in the
flight program. Flight analyszer records of the three
maneuvers appesr in the referenced flight report,

Miscellaneous Tests

1. Torsional Vibretion, Pack Hemoved -~ Ref, FT107-3, «U

On the initisl flight with pack removed, considerable
flexing of the airplane wee visidle when the allerons
weore rocked at any indicated speed. The motion appeared
to be engine vertical movementi and out~of-phase wing
b‘ndln&. 7 .

The ship was instrumented to study the vibrationsl
modes and the magnitude of the accelerstions
involved, Vertical bouncing of the englnes was
confirmed, and the frequency was identified as
eppreximately the torsional natural frequency

of the wing center section. This motion occurs only
if the ailerons are "rocked” to set it up, and damps
immedietely after the alleron motion ceasee. The
measured acceleratione were of the order of .5 g,
and 1t wes not econsldered necessary to investigate

further, or tc toke =ny corrective action.

FA-BQU-273
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Y. Miscellaneous Tests

- 2. Rlevator "Peather" Tabs ~ Ref. FT107-6

A set of spring steel tabs were added to the

trailing edge of the elevator, to impose & constant
downloed at a given airspeed In order to improve the
stick-free longltudinal stability et speeds below the
trim ospeed. A rather violent vibration developed,
and these tabs were abandoned. The vibration conslsted
ef a "musz® along a triangular section of the elevator
right tralling edge, extendinug approximately 4 feet
inboard from the end of the elevetor. Ko damage
resulted, but other means were adopted to improve
stability.

3. VHP Antenna Location - Ref. FT107-8

In compliance with a Safety Inspection Work List,
the VHF antenns was tested for transmlssion and
reception in all directions. It was found that
the strength of the transmitted or received signmal
is reduced to a slight degree ir some directions.
It was not considered nascessary to make changes
in the antenna location for the experimental
article,

4, ¥light Loads on Forward Doors —~ Ref. FT107-8

Two problems were presented to the Flight Test
Department by Palrchild Engineering; (1) what

was the magnituds and direction of load on each

of the front clamshell door latches in flight,

and (2) would the front entrance door lateh vidrate
epen, and if so, would the door be forced open,

or remaln closed. ) ’

It wes determined that the loads on the clamshekl
door latches in the cruising speed range are quite
low, tending mainly to close the doors. It was also
determined that the front entrance door latch 414 not
shov any tendency to vibrate open during 20 hours of
flying. It was evident from an examination of the
latch that the alrloads tend ¢to keep the front entrance
doocr closed.

Fh-BOU-7 2
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¥F. Miscellansous Tests

5. Strength of the Auxiliary landing Gear - Ref. FT107-8

A meparate contract was incorporated into the

flight prograx to cover this investigation, which

is described in Fairchild Test Rsquest F-15. &

total of seven landings were made,including symmeirical,
unsymmetrical and slde—-drift landings, at varloye
lmpact loadings renging from soft to severs.

A separate report will be issued from the Fairchild
Bogineering Structures Section upon completion of the
oscillograpbh record analysis,

6§, Bslief Tube Spray Pattern — Ref. FT107-0

The area %o be covereod by aclid-resistant finish
was determined by releasing a weter-paint solution
from the relief tube during flight.

® 7. Anti-lcing and Heating System Operation — Ref. PTI07-9, ~16

The anti-icing syetem for wing and tail surfaces was
ope rated at the design alrepeed, with only anti-lcing
in use, gnd the following was obeerved:

a) satlefactory functioning of the combustion
heaters

b) satisfactory heater compartment temperatures
in the aft carrler deck

¢) excessive antl-icing alrflows scross the heaters,
resulting in reduced temperaturs rige of the
heaters (268°F. rise instead of 35C F. rise
avallable at 32°F. ambient temperature).

The "Electrapane" windehield was operated saties-
factorily in flight, under non-lcing conditlions.
A fow minutes elapse before a temperature rise

~  can be detected Dy:%dwching the inner surface
of the glase after "low" heet ls turnad om, dbut thie
is considered normal.

FA-8o0-23
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». Miscellaneous Tests
€. Shiosxmy Demping Characteristics - Ref. FFIOT-9

9.

Very violent shimmy occurred during a landing
reported in flight report FT107~7. The auxillery
gear oleo struts had been inflated before take-off,
to carry a ©0,000 1b., 20% m.a.c. loading with
their 3.75" normal extension., The landing was
made with e loading of 52,300 lbs., at 25.2% m.a.c.,
and 1t was established that the oleo strut fully
extended under this condition, This provided a
more unstable nose gear trall angle. In addition,
the by~pase walve on the shimmy damper was

found improperly installed, which prevented

proper dampening. The combinatlion of trail

angle and improper danplng led to unuswlly

‘violent shimmy.

Yollowing correction of the above installations,
a series of runs were mide Al speeds from 13 to
T5 mph over & two-lnch obetacle placed at a Us°
angle to the runway axis with various oleo strut
extentions. Shimay damping during these tests,
and subsequently in service, prior to delivery,
we3 very satisfactory.

Fuselage Inclinetion in Level Flight ~ BRef., FT107-12

At the request of Falrchild Engineering, the
inclipation of the fuselege flocr wae determined
during level flight runs, us follows:

V. wph Fuselage Fioor
Inclination Degree
77 - 0.0
199.5 N 1.0 nose down
205 1.5 * LR
227 2.0 " *

The airplane vas loaded to 64,000 lbs. gross weight,
For refesonco. the wing center section incidence
1s 7° 4 greater than in ths C-11Q.

FA-800-23‘
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Y. Miscellaneous Tests {cont'd.)

11,

-lg -11. ‘12

Beginning with the first flights, repeated
refersance was msdé to asrodynamic roughness.

It was never considered dangerous, but was

investigated with the pack removed by means
of tufts and en observer in another airplane.
It was determined that the alr flov over the
blunt rear section of the carrier was spoiled.
Refairiag of the fuaelage rear lines should de
done on any future model. At various times,
i1t was also noted that (1) the rounghness was
decreased by closing the cowl flaps (2) the
roughnees was not affected by power changes
(3) opening the paratroop door definitely
increased the *tumping® felt in the cabin,

On one occasicn it was reported that the rough-
negs increased when the shlp was banked :

30" into & turn, with no other change.

Nacelle Door Logsds — Ref. FTI07H

Iateral ocecillation of the landing gear doors

was noted, Remowval of the small spring-loaded

auxillary doore reduced the oscillation, dut it
was not completely eliminated, Strain measure-
nents were teken ln the door control rods, in
straight flight and in sideelips. The average
oscillating loade varied from saximum values of
approximetely 50 lbs. to 820 1lbs., at a fre-

12, 1951

DATE .. Feb,
REVISED.....,...

10. Aercdynemic Roughness - Ref. FTIO7-1, =3, =5, =6,

quenoy of 13 cyclee per second. The steady load

in the rod with gear retracted, at 110 mvoh,

for comparieon, is 1080 lba. ¥No corrective action

waes consldered necesszary.

-
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